Evaluation of whole body autoregulation in conscious dogs.
The ability of the systemic circulation to maintain cardiac output during decreases in arterial pressure was evaluated in conscious dogs with intact reflexes (n = 8) and during pharmacological blockade of the autonomic nervous system, angiotensin II formation, and arginine vasopressin (n = 6). Cardiac output was measured electromagnetically, and aortic pressure was controlled via a gravity reservoir connected to a carotid artery. When aortic pressure was decreased in either small steps to approximately 60% of control, or decreased in a single square-wave step to 75% of control and maintained for 2 h, cardiac output decreased to the same or a greater extent in both control and areflexic dogs. Thus total peripheral resistance did not decrease, and autoregulation of the cardiac output did not occur in response to short-term (less than or equal to 2 h) decreases in arterial pressure, even in the absence of the major pressor systems. After long-term (greater than 8 h) decreases in arterial pressure to 75% of control in five dogs with all reflexes intact, significant autoregulation of the cardiac output occurred. The relationship between the gain of blood flow autoregulation and the corresponding values of mixed venous oxygen tension suggests that whole body autoregulation results when oxygen extraction reserve becomes limited.